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Objective: To assess whether patients’ perceptions of a hypothetical medical error are influenced by staff
responsiveness, disclosure of error, and health consequences of the error.
Design: Hypothetical scenario describing a medication error submitted by mail. Three factors were
manipulated at random: rapid v slow staff responsiveness to error; disclosure v non-disclosure of the error;
and occurrence of serious v minor health consequences.
Participants: Patients discharged from hospital.
Measures: Assessment of care described in the scenario as bad or very bad, rating of care as unsafe, and
intent to not recommend the hospital.
Results: Of 1274 participants who evaluated the scenario, 71.4% rated health care as bad or very bad,
60.2% rated healthcare conditions as unsafe, and 25.5% stated that they would not recommend the
hospital. Rating health care as bad or very bad was associated with slow reaction to error (odds ratio (OR)
2.8, 95% CI 2.1 to 3.6), non-disclosure of error (OR 2.0, 95% CI 1.5 to 2.6), and serious health
consequences (OR 3.4, 95% CI 2.6 to 4.5). Similar associations were observed for rating healthcare
conditions as unsafe and the intent to not recommend the hospital. Younger patients were more sensitive to
non-disclosure than older patients.
Conclusions: Former patients view medical errors less favorably when hospital staff react slowly, when the
error is not disclosed to the patient, and when the patient suffers serious health consequences.

T
he prevention and effective management of medical
errors have become a priority for most healthcare
systems.1–6 An appropriate response to medical errors

must take into account patients’ expectations. For instance,
hospitals should respect most patients’ wish that errors be
openly disclosed.7–12

Several studies have explored people’s opinions through
experimentally manipulated hypothetical scenarios that
describe a medical mishap. These studies have established
that perceptions of the public are more negative when an
error has severe health consequences,13–15 and when the error
is not disclosed to the patient.14–16

Both adverse health outcome and non-disclosure of the
error concern the patient directly, so the importance of these
variables for people’s perceptions is not surprising. However,
we do not know whether patients are sensitive to the
responsiveness of healthcare staff once an error has occurred,
in particular the prompt recognition and management of the
error. This is an important issue since error management is
under the control of the healthcare provider and can be
improved.

In this study we used a hypothetical scenario of a medical
error to test the effects of health consequences, disclosure of
the error, and staff responsiveness to the error on the
assessment of the incident by recently hospitalised patients.

METHODS
Study design and sample
A cross sectional patient survey was conducted at Geneva
University Hospitals, a public hospital system in Geneva,
Switzerland. Participants were all adult Swiss residents
discharged from the hospital between 15 September and 15
October 2002, identified through the administrative database.
The survey package was sent to 2275 individuals 4–8 weeks
after discharge. It included a cover letter, the self-administered
questionnaire, and a business reply envelope. Non-respondents

were sent a reminder postcard and two survey packages at 2–
4 week intervals. During data collection we excluded patients
who had moved away, died, were too sick to fill in the
questionnaire, or did not speak French.

Questionnaire
The core of the questionnaire was the Picker patient
experience survey17 which includes an item for the respon-
dent’s overall opinion of the care received at the hospital. We
added items to explore the patient’s feeling of security during
the hospital stay (one item) and the occurrence of various
undesirable events18 including two related to the use of
medicines (allergic reaction to drug or wrong drug adminis-
tered). Patients were also asked to record demographic
parameters (age, sex, nationality, level of education) and
their current health (two items from the SF-36 questionnaire:
general health, and feeling downhearted and blue during the
last 4 weeks).19

The questionnaire also explored patients’ opinions about
identification wrist bands20 and included a scenario about a
hypothetical medical error. There were 83 items in total.

Medical error scenario
The survey included a hypothetical scenario describing a
medication overdose (table 1). This type of incident was
chosen because drug administration errors are a leading
cause of adverse events in inpatients.21 22 Three experimental
factors were studied:

N staff responsiveness to error (ineffective and slow v
effective and fast);

N disclosure of the error (non-disclosure v full disclosure and
apology); and

N consequences for the patient (serious v minor).

�Deceased.
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Eight versions of the scenario were produced using a
factorial design. Each participant received one randomly
selected version of the scenario. Respondents were asked the
following questions:

N How would you rate the health care received by Mr C?
(Very bad/Bad/Fair/Good/Very good).

N Do you think that Mr C was treated in safe conditions?
(Yes, completely/Yes, to some extent/No).

N Imagine you were in this patient’s place. Would you
recommend this hospital to people close to you? (Yes,
definitely/Yes, probably/No).

Initial versions of these questions and of the scenarios were
pre-tested with 42 volunteer inpatients in order to ensure
that they were easily understood.

Analysis of data
Dependent variables were the proportions of respondents
who rated the care received by the patient in the scenario as
Bad or Very bad (versus Fair, Good, or Very good), who
thought that the patient had not been treated in safe
conditions (No or Yes, to some extent versus Yes, comple-
tely), and who would not recommend the hospital where the
error occurred (No or Yes, probably versus Yes, definitely).

We examined associations between each of the three
experimental factors and the three dependent variables using
cross-tabulations and x2 tests. Logistic regression was used to
model the mutually adjusted effects of the experimental
factors on each outcome variable. For dichotomous outcome
y1 and experimental factors x1, x2 and x3, the equation was:

The results were expressed as odds ratios (OR = eb). We
then tested first order interactions between experimental
factors for each outcome variable. In this analysis we
examined whether the effect on one experimental factor
was the same across levels of another experimental factor.
The logistic regression equation for testing an interaction

between x1 and x2 was:

The coefficient b4 corresponds to the interaction between
the two experimental factors. Finally, we repeated the
analysis of main effects across strata of previously defined
respondent characteristics (table 2). Here too we tested
whether the effect of an experimental factor was stable across
respondent characteristics by means of interaction terms. For
instance, to see if the effect of experimental factor x1 was
related to age (grouped in three age groups coded as age3 = 0,
1, 2), we tested the following model:

The regression coefficient b5 corresponds to a linear trend
across age groups for the effect of experimental factor x1 on
outcome y1. The significance level was p,0.05 for all
analyses.

RESULTS
Sample characteristics
Of the 2275 patients to whom the questionnaire was sent,
262 were classified as ineligible because they had died, had
an invalid address, did not understand French, or were too
sick to answer. Of 2013 eligible patients, 1411 (70.1%)
returned the completed survey.

Among the 1411 respondents, 1274 (90.2%, and 63.3% of
initial sample) answered at least one of the questions about
the scenario. The 137 non-respondents were older than the
1274 respondents (mean age 66 v 54 years, p,0.001) and had
longer hospital stays (mean 18 v 11 days, p,0.001).
Respondents had been discharged from the departments of
medicine (n = 274), surgery (n = 393), neurosciences
(n = 200), gynaecology-obstetrics (n = 255), geriatrics
(n = 75), and psychiatry (n = 71); six patients had missing
information on this variable) and most were discharged to

Table 1 Scenario

Best case scenario Worst case scenario

Mr C is admitted to the hospital to receive an
intravenous treatment. He receives the treatment in his
room. Unfortunately Mr C does not tolerate the treatment
well: he starts sweating and feels nauseous.
He calls the nurse who arrives quickly. Noting the state
of the patient, the nurse stops the intravenous line
immediately and quickly informs the doctor who
realises that Mr C received an overdose of the drug
by mistake. The patient is immediately transferred to the
intensive care unit (ICU) to be watched closely and to
receive treatment to remove the drug.
The doctor takes time to explain the situation to Mr C.
He admits that an error was made and apologises to
the patient. He also tells him that the hospital will take
all necessary measures to ensure that such an incident
does not occur again.
Mr C’s stay in the ICU is uneventful. He leaves the ICU
after 2 days, resumes his initial treatment as planned,
and leaves the hospital without further health problems.

Mr C is admitted to the hospital to receive an
intravenous treatment. He receives the treatment in
his room. Unfortunately Mr C does not tolerate the
treatment well: he starts sweating and feels
nauseous.
He calls the nurse but nobody answers. He has to
call several times before a nurse arrives.
The nurse who comes is filling in for a colleague and
does not know the treatment in progress. She
spends time searching through the patient’s file. The
patient insists and she rings the doctor on call who
also arrives late. Noting the state of the patient, the
doctor then realises that Mr C received an overdose
of the drug by mistake. Only several hours after his
initial faintness is Mr C transferred to the ICU to be
watched closely and to receive a treatment to
remove the drug.
Neither the doctor nor the nurse mention the error
made to Mr C. The implication is that this was an
unforeseeable complication.
However, Mr C’s kidneys were seriously damaged
in spite of the treatment given in the ICU.
Furthermore, he now cannot be treated as initially
planned. He will have to be treated with a less
effective drug.
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their home (n = 1203, 94.4%). Other characteristics are
shown in table 2.

There were no differences between the eight groups of
patients allocated to the different versions of the scenario in
terms of sex, age, nationality, level of education, hospital
department, or hospital length of stay (data not shown,
available upon request).

Perceptions of the hypothetical medical error
Overall, 71.4% (n = 880 of 1232 patients) of the respondents
considered that the care received by the hypothetical patient
was bad or very bad, 60.2% (n = 749 of 1244) considered that

the patient was treated in unsafe conditions, and 25.5%
(n = 315 of 1235) would not recommend the hospital based
on the scenario. The assessments of care varied considerably
according to the version of the scenario (table 3). Only 34.0%
of respondents assigned to the best case scenario considered
that Mr C received bad or very bad care compared with 89.5%
of those assigned to the worst case scenario.

The effects of the three experimental factors (staff
responsiveness to error, disclosure of error and conse-
quences) on the assessments of the scenario were cumulative
(fig 1). The more non-desirable experimental factors were
present, the more likely was a negative assessment of the
scenario. Linear trends were statistically significant
(p,0.001) for all three assessments.

Each non-desirable experimental factor doubled or tripled
the odds that the respondents would consider the care
received by the hypothetical patient as bad or very bad, that
the patient was treated in unsafe conditions, and that they
would not recommend the hospital if such an incident
happened to them (table 4).

Interactions
We tested all interaction terms between the experimental
factors (staff responsiveness, disclosure, and health conse-
quences) in relation to the three outcome variables. Of the
nine interaction terms tested, two were statistically signifi-
cant. The odds ratio for rating care as bad or very bad if
staff were unresponsive was 3.8 (95% CI 2.7 to 5.4) when
health consequences were minor compared with 1.7 (95% CI
1.1 to 2.6) when health consequences were serious (p for

Table 2 Personal and hospital stay characteristics of
1274 former patients of Geneva University Hospitals

Characteristics of respondents N (%)

Sex
Male 565 (44.3)
Female 709 (55.7)

Age (years)
18–44 478 (37.5)
45–64 354 (27.8)
65+ 442 (34.7)

Nationality
Swiss 853 (67.0)
Others countries 421 (33.0)

Level of education
Higher (university) 369 (29.7)
Medium and basic 873 (70.3)

Current health status
Excellent/Very good 352 (28.6)
Good/Fair/Poor 880 (71.1)

Felt downhearted and blue in past 4 weeks
All of the time/Most of the time/Some of the time 653 (52.2)
A little of the time/None of the time 597 (47.8)

Length of stay (days)
2–10 905 (71.0)
.10 369 (29.0)

Personal experience of adverse events related
to medication

Yes 94 (7.4)
No 1028 (80.7)
Missing 152 (11.9)

Rating of quality of care based on own hospital
stay experience

Excellent/Very good 770 (61.5)
Good/Fair/Poor 482 (38.5)

Rating of care as safe based on own experience
Yes, completely 1003 (80.2)
Yes, partially/No 248 (19.8)

Intention to recommend the hospital based on
own experience

Yes, completely 914 (72.9)
Yes, probably/No 339 (27.1)

Table 3 Proportion of respondents who gave negative assessments of the hypothetical scenario across the eight versions of the
scenario

Version of
questionnaire

Staff
responsiveness
to error

Disclosure
of error

Consequences
of error N

Respondents’ assessments of hypothetical scenario

Care was bad
or very bad
(%)

Patient was treated
in unsafe conditions
(%)

Would not
recommend the
hospital
(%)

1 Rapid Yes Minor 151 34.0 27.9 13.1
2 Rapid No Minor 166 55.7 43.5 17.4
3 Slow Yes Minor 165 70.4 55.9 17.9
4 Slow No Minor 148 79.2 71.0 30.8
5 Rapid Yes Serious 162 71.8 58.8 18.6
6 Rapid No Serious 166 85.8 69.6 35.8
7 Slow Yes Serious 160 82.7 72.3 28.4
8 Slow No Serious 156 89.5 82.5 42.1

28
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Figure 1 Negative assessments of care described in a hypothetical
scenario of a medical error. According to the number of undesirable
factors included in the scenario (slow responsiveness to error, non-
disclosure of error, serious consequences). Percentage of respondents
who rated the care as bad or very bad (black bars), who thought that the
patient was treated in unsafe conditions (grey bars), and who would not
recommend the hospital (white bars).
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difference = 0.004). Likewise, the odds ratio for describing
care as unsafe if staff were unresponsive was 3.2 (95% CI 2.3
to 4.5) when health consequences were minor but 1.9 (95%
CI 1.4 to 2.7) when health consequences were serious (p for
difference = 0.04).

Subgroup analysis
The effects of the experimental factors were similar among
most subgroups of respondents. Odds ratios for rating the
care received by the hypothetical patient as bad or very bad
are shown in table 5. Results for the two other outcome
variables were similar (not shown, available upon request).
There were eight significant differences among 90 interaction
tests. Only one difference was present consistently for all of
the three outcome variables—the effect of non-disclosure of
the error was stronger among younger respondents than
among older respondents. The odds ratio for rating care as
bad or very bad associated with non-disclosure was 3.7 for

respondents aged 18–44 years, 2.1 for those aged 45–
64 years, and 1.3 for those aged 65 years and older (table 5,
p value for linear trend = 0.004). The odds ratios of perceiving
care as unsafe associated with non-disclosure were 2.8 (95%
CI 1.8 to 4.4), 2.1 (95% CI 1.3 to 3.3), and 1.2 (95% CI 0.8 to
1.9) respectively in these age groups (p value for linear
trend = 0.008). Similarly, the odds ratios of not recommend-
ing the hospital associated with non-disclosure were 2.7 (95%
CI 1.8 to 4.1), 2.5 (95% CI 1.5 to 4.3), and 1.1 (95% CI 0.7 to
1.9) in the younger, middle aged, and oldest patients (p value
for linear trend = 0.02). The other five significant differences
between subgroups were inconsistent across outcome vari-
ables (data not shown, available on request).

DISCUSSION
Using an experimentally manipulated hypothetical scenario
of a medication error, we found that inadequate staff
responsiveness in the face of the error, non-disclosure of

Table 4 Associations between experimental factors and former patients’ assessments of
hypothetical scenario

Experimental factors

Patient assessments of hypothetical scenario

Care was bad or
very bad

Patient was treated
in unsafe conditions

Would not recommend
the hospital

Slow responsiveness to error 2.8 (2.1 to 3.6) 2.5 (2.0 to 3.2) 1.6 (1.2 to 2.1)
Non-disclosure of error 2.0 (1.5 to 2.6) 1.8 (1.4 to 2.3) 1.9 (1.5 to 2.5)
Serious consequences 3.4 (2.6 to 4.5) 2.6 (2.1 to 3.4) 1.9 (1.4 to 2.5)

Data are shown as odds ratios (95% confidence intervals).

Table 5 Effects of experimental factors among subgroups on respondents’ perception of
care as bad or very bad

Subgroups of respondents

Odds ratio (95% CI)

Slow responsiveness
to error Non-disclosure

Serious
consequences

Sex
Female 2.6 (1.7 to 3.8) 2.2 (1.5 to 3.3) 3.6 (2.4 to 5.4)
Male 2.9 (2.0 to 4.4) 1.9 (1.3 to 2.8) 3.3 (2.3 to 4.9)

Age (years)
18–44 3.8 (2.3 to 6.2) 3.7 (2.2 to 6.1) 4.5 (2.7 to 7.6)
45–64 1.9 (1.2 to 3.3) 2.1 (1.3 to 3.5) 2.8 (1.7 to 4.7)
65+ 2.7 (1.8 to 4.3) 1.3 (0.9 to 2.1) 3.5 (2.2 to 5.3)

Nationality
Swiss 3.3 (2.3 to 4.6) 1.9 (1.4 to 2.7) 4.2 (3.0 to 6.0)
Not Swiss 2.1 (1.3 to 3.2) 2.2 (1.4 to 3.4) 2.4 (1.6 to 3.8)

Felt downhearted and blue
All/Most/Some of the time 2.9 (1.9 to 4.3) 2.4 (1.6 to 3.6) 3.6 (2.4 to 5.4)
A little/None of the time 2.7 (1.9 to 4.0) 1.7 (1.2 to 2.4) 3.4 (2.3 to 5.0)

Level of education
Higher (University) 2.5 (1.9 to 3.5) 1.9 (1.4 to 2.6) 3.0 (2.2 to 4.1)
Medium and basic 4.0 (2.3 to 7.1) 2.8 (1.6 to 4.8) 5.8 (3.2 to 10.6)

Current health status
Excellent/Very good 3.3 (1.9 to 5.6) 3.4 (2.0 to 6.0) 4.3 (2.5 to 7.3)
Good/Fair/Poor 2.8 (2.0 to 3.8) 1.7 (1.2 to 2.4) 3.3 (2.4 to 4.6)

Rating of quality of care based on
own hospital stay experience

Excellent/Very good 2.5 (1.6 to 3.9) 1.9 (1.2 to 2.9) 2.8 (1.8 to 4.3)
Good/Fair/Poor 3.2 (2.3 to 4.6) 2.1 (1.5 to 2.9) 3.9 (2.8 to 5.7)

Rating of care as safe based on
own experience

Yes, completely 2.9 (2.2 to 4.0) 2.0 (1.5 to 2.8) 3.7 (2.7 to 5.0)
Yes, partially/No 2.7 (1.4 to 5.1) 1.8 (0.9 to 3.2) 2.3 (1.3 to 4.4)

Intention to recommend the
hospital based on own experience

Yes, definitely 2.9 (2.2 to 4.1) 1.9 (1.4 to 2.6) 3.3 (2.4 to 4.6)
Yes, probably/No 2.5 (1.5 to 4.4) 2.2 (1.3 to 3.8) 3.8 (2.1 to 6.8)

Personal experience of drug
related adverse events

Yes 1.4 (0.5 to 3.8) 4.5 (1.6 to 13.1) 3.5 (1.3 to 9.6)
No 2.9 (2.2 to 3.9) 1.9 (1.4 to 2.5) 3.4 (2.5 to 4.5)
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the error to the patient, and serious health consequences for
the patient have a negative influence on respondents’
evaluation of the incident. Accumulation of these factors
increased respondents’ tendency to evaluate negatively the
care received, to rate healthcare conditions as unsafe, and to
not recommend the hospital to others. Stratified analyses
showed that the reactions to the medical error were similar
across subgroups of respondents, with the exception of the
effect of non-disclosure of the error which was stronger for
younger than for older respondents.

Disclosure of errors
Like others, we found that patients perceive negatively the
non-disclosure of errors.7–12 14–16 That patients should wish
healthcare providers to admit to errors and apologise for
them reflects basic human decency. However, in the real
world and unlike in our scenario, a patient to whom the error
was not disclosed may never know that it occurred and may
therefore keep a favourable opinion of the healthcare
provider.

While open disclosure of errors to patients is the currently
recommended standard,23 24 only limited empirical evidence
exists about the impact of such a policy on malpractice
litigation and relationships between doctors and patients.
One study has suggested that a policy of open disclosure does
not increase malpractice claims,25 and another revealed that
lack of openness may be in itself a motivation for lawsuits.26

A survey of hospital managers in the United States shows
that disclosure of errors to patients is increasing, but also that
fear of malpractice remains the main barrier to disclosure.27

Errors that lead to the most serious injuries are most likely to
be disclosed to patients.28

In our scenario we grouped the disclosure of the error with
a commitment for improvement on the part of the hospital.
We cannot therefore disentangle the impact of these two
messages on patient perceptions. Future studies should
model and analyse these components separately.

Health outcome
We also replicated previous findings that health outcomes
influence people’s perceptions. Pairs of scenarios describing
the same error were rated differently, depending on the
seriousness of the health outcome. While this result has been
reported by others,13–16 it is debatable whether it reflects fair
judgement on the part of the patients. After all, the
healthcare provider behaved identically in both situations.
This observation can be considered as an example of
hindsight bias due to the human tendency to overestimate
causality:1 29 if the outcome is bad, the error must be bad too.
Previous research indicates that doctors30 and court experts31

are also prone to this bias.

Handling of errors
A novel finding was that slow and ineffective handling of the
error by healthcare staff resulted in a more negative
perception by patients. This was true whether the error was
disclosed or not, and whether health consequences were
minor or severe. Patients’ assessments are therefore sensitive
to the process of error management and not only to the
consequences of the incident for themselves. This suggests
that hospitals may improve or maintain trust by informing
the public about their policies and procedures for dealing
with errors—both the immediate reactions to an error that
aim to minimise patient harm and the organisational
learning processes that aim to make the system of care safer.
The latter recommendation is somewhat speculative as our
scenario tested only the immediate reaction to error.

Subgroups and interactions
Generally, the experimental factors we tested had similar
effects on the judgements of various subgroups of patients. In
particular, these effects were not stronger among patients
who reported a personal experience of a problem related to
the administration of a drug, which was the mishap
described in the scenario. This suggests that the set of values
used for judgements of medical errors is shared by most
patients and is not very sensitive to recent personal
experience. There was one exception: the effect of non-
disclosure of the error was stronger among younger people
than among older respondents for all three outcome
variables. Older patients may be used to a more secretive
and paternalistic practice of medicine, and may be less
disturbed by non-disclosure than younger generations. Other
research suggests that younger patients want more involve-
ment in medical decisions.32

While all three experimental factors had strong indepen-
dent and cumulative effects on patient evaluations of care,
we found a statistical interaction between staff responsive-
ness and health consequences: the negative impact of slow
responsiveness was more pronounced when health conse-
quences were described as minor than when they were
serious. This suggests that a ‘‘ceiling effect’’ may affect
respondents’ unfavourable assessments of care—the first
undesirable event affects patient perceptions the most
negatively, the second a little less, etc. It should be noted
that the interpretation of statistical interactions depends on
the type of risk model applied to the data.33 We used a
multiplicative model which assumes that, when two risk
factors are present, their odds ratios will multiply each other.
This model assumption may or may not be reasonable when
applied to real life data.

Methodological issues
The main limitation of the study is that respondents did not
react to a real life situation but rated a hypothetical scenario.
Whether they would have responded similarly if the medical
error had happened to them personally is uncertain. While
vignettes have been used successfully in health and social
research, they may yield unreliable results when they neglect
important social or environmental cues that occur in real life,
or when they describe experiences that are unfamiliar.34 But
even if scenarios do not reflect exactly the real world, they
help clarify the judgement principles employed in the real
world.31 Furthermore, the psychological distance vignettes
afford between the situation being described and the rater
may be an advantage when threatening or emotionally
stressful situations are explored.10 34 In such cases, direct
questioning of protagonists may be either difficult or
unethical.10 Medical errors may fall in this category.

We surveyed recently hospitalised patients while previous
studies have surveyed the general public,13 health insurance
plan members,14 outpatients,16 or an internet panel.15 Recently
hospitalised people can probably easily imagine being in the
situation portrayed in the scenario, and results obtained
through hypothetical vignettes are more credible if the
vignette describes a familiar situation.34

Another limitation is that we tested only one type of
medical error. It is possible that patients would react
differently to other types of error. However, studies that
used hypothetical scenarios based on different types of
medical errors did not show meaningful differences.14 15

The response rate of the survey was acceptable, and an
analysis of a similar patient survey at our hospital has shown
that selection bias was modest, at least with regard to the Picker
patient opinion survey.35 We therefore believe that the results
reported here are internally valid. However, as with any local
study, our results may not be applicable to other contexts.
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In conclusion, all three experimental variables—handling
of the error by hospital staff, disclosure of the error to the
patient, and severity of health consequences—influenced
patients’ perceptions of the healthcare incident.
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